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ABSTRACT
We find giant graviton configurations of an M5-brane probe in the D=11 supergravity
background generated by a stack of non-threshold (M2,M5) bound states. The M5-brane
probe shares three directions with the background and wraps a two-sphere transverse to the
bound states. For a particular value of the worldvolume gauge field of the PST formalism,
there exist solutions of the equations of motion for which the M5-brane probe behaves as a
wave propagating in the (M2,M5) background. We have checked that the probe breaks the
supersymmetry of the background exactly as a massless particle moving along the trajectory
of its center of mass.
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1 Introduction
The so-called giant gravitons are configurations of branes which behave as an expanded
massless particle. They were introduced in ref. [1] for branes moving in a spacetime of the
type AdSm×Sp+2 and generalized in refs. [2]-[4] for more general near-horizon brane geome-
tries. The supersymmetry of the giant graviton configurations in AdSm × Sp+2 spacetimes
was studied in refs. [5, 6], where it was proved that they preserve the same supersymmetries
as the point-like graviton in the same spacetime (see also [7]-[12]).
The general mechanism underlying the construction of ref. [1] is the coupling of the
brane probe to the background gauge field. The flux of this gauge field captured by the
wrapped brane probe stabilizes it against shrinking, which allows the existence of stable
solutions behaving as massless particles. This situation was generalized in ref. [4], where
giant gravitons for a type II background created by a stack of non-threshold (D(p-2), Dp)
bound states were found. In this case, the probe is a D(8-p)-brane which wraps the S6−p
sphere transverse to the background, and is extended along two directions parallel to it. This
configuration is such that the probe captures both the Ramond-Ramond flux and the flux
of the Kalb-Ramond B field.
In this paper we extend the analysis of ref. [4] to M-theory backgrounds generated by a
stack of non-threshold bound states of the type (M2,M5). The corresponding solution of the
D=11 supergravity equations was given in ref. [13] and used as supergravity dual of a non-
commutative field theory in ref. [14]. As suggested in [4], the probe we will consider is an
M5-brane wrapped on an S2 transverse sphere and extended along three directions parallel to
the background. We will show that, after switching on a particular value of the worldvolume
gauge field, one can find giant graviton solutions of the corresponding worldvolume equations
of motion. We will also analyze the supersymmetry of the problem, and we will show that
our M5-brane configurations break supersymmetry exactly in the same way as a wave which
propagates with the velocity of the center of mass of the M5-brane probe.
2 The supergravity background
The metric for the eleven dimensional supergravity solution of the background we will con-
sider is [13]:
ds2 = f−1/3 h−1/3
[
− ( dx0 )2 + ( dx1 )2 + ( dx2 )2 + h
(
( dx3 )2 + ( dx4 )2 + ( dx5 )2
) ]
+
+ f 2/3 h−1/3
[
dr2 + r2 dΩ24
]
, (2.1)
where dΩ24 is the line element of a unit 4-sphere and the functions f and h are given by:
f = 1 +
R3
r3
,
h−1 = sin2 ϕ f−1 + cos2 ϕ . (2.2)
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The metric (2.1) is the one generated by a stack of parallel non-threshold (M2,M5) bound
states. The M5-brane component of this bound state is extended along the directions
x0, · · · , x5, whereas the M2-brane lies along x0, x1, x2. The angle ϕ in eq. (2.2) determines
the mixing of the M2- and M5-branes in the bound state and the “radius” R is given by
R3 cosϕ = π N l3p, where lp is the Planck length in eleven dimensions and N is the number
of bound states of the stack. The solution of D=11 supergravity is also characterized [13]
by a non-vanishing value of the four-form field strength F (4), namely:
F (4) = sinϕ∂r(f
−1) dx0 ∧ dx1 ∧ dx2 ∧ dr − 3R3 cosϕ ǫ(4)−
− tanϕ∂r(hf−1) dx3 ∧ dx4 ∧ dx5 ∧ dr , (2.3)
where ǫ(4) represents the volume form of the unit S
4. The field strength F (4) can be rep-
resented as the exterior derivative of a three-form potential C(3), i.e. as F (4) = dC(3). In
order to obtain the explicit form of C(3), let us introduce a particular set of coordinates for
the transverse S4 [1]. Let ρ and φ take values in the range 0 ≤ ρ ≤ 1 and 0 ≤ φ ≤ 2π
respectively. Then, the line element dΩ24 can be written as:
dΩ24 =
1
1− ρ2 dρ
2 + (1 − ρ2 ) dφ2 + ρ2 dΩ22 , (2.4)
where dΩ22 is the metric of a unit S
2 (which we will parametrize by means of two angles θ1
and θ2). In these coordinates one can take C(3) as:
C(3) = − sinϕ f−1 dx0 ∧ dx1 ∧ dx2 − R3 cosϕ ρ3 dφ ∧ ǫ(2)+
+ tanϕhf−1 dx3 ∧ dx4 ∧ dx5 , (2.5)
where ǫ(2) is the volume form of the S
2. It is not difficult to verify from eq. (2.3) that ∗F (4)
satisfies:
d ∗F (4) = −1
2
F (4) ∧ F (4) , (2.6)
where the seven-form ∗F (4) is the Hodge dual of F (4) with respect to the metric (2.1). Eq.
(2.6) implies that ∗F (4) can be represented in terms of a six-form potential C(6) as follows:
∗F (4) = dC(6) − 1
2
C(3) ∧ dC(3) . (2.7)
By taking the exterior derivative of both sides of (2.7), one immediately verifies eq. (2.6).
Moreover, it is not difficult to find the potential C(6) in our coordinate system. Actually,
one can easily check that one can take C(6) as:
C(6) =
1
2
sinϕ cosϕ f−1R3 ρ3 dx0 ∧ dx1 ∧ dx2 ∧ dφ ∧ ǫ(2) −
− 1
2
1 + h cos2 ϕ
cosϕ
f−1 dx0 ∧ dx1 ∧ dx2 ∧ dx3 ∧ dx4 ∧ dx5 −
− 1
2
sinϕR3 ρ3 h f−1 dx3 ∧ dx4 ∧ dx5 ∧ dφ ∧ ǫ(2) . (2.8)
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3 The M5-brane probe
We shall now consider the near-horizon region of the (M2,M5) geometry. In this region
the radial coordinate r is small and one can approximate the function f appearing in the
supergravity solution as f ≈ R3/r3. Following the analysis of ref. [4], we place an M5-brane
probe in this geometry in such a way that it shares three directions (x3, x4, x5) with the
branes of the background and wraps the S2 transverse sphere parametrized by the angles
θ1 and θ2. The dynamics of the M5-brane probe is determined by its worldvolume action,
i.e. by the so-called PST action [15]. In the PST formalism the worldvolume fields are a
three-form field strength F and a scalar field a (the PST scalar). The action is the sum of
three terms:
S = TM5
∫
d6ξ
[
LDBI + LHH˜ + LWZ
]
, (3.1)
where the tension of the M5-brane is TM5 = 1/(2π)
5 l6p. In the action (3.1) the field strength
F is combined with the pullback P [C(3)] of the background potential C(3) to form the field
H :
H = F − P [C(3)] . (3.2)
Let us now define the field H˜ as follows:
H˜ ij =
1
3!
√−det g
1√
−(∂a)2
ǫijklmn ∂k aHlmn , (3.3)
with g being the induced metric on the M5-brane worldvolume. The explicit form of the
three terms of the action is:
LDBI = −
√
−det(gij + H˜ij) ,
LHH˜ =
1
24(∂a)2
ǫijkmnrHmnrHjkl g
ls∂ia ∂sa ,
LWZ = 1
6!
ǫijklmn
[
P [C(6)]ijklmn + 10Hijk P [C
(3)]lmn
]
. (3.4)
The worldvolume coordinates ξi (i = 0, · · · , 5) will be taken as ξi = ( x0, x3, x4, x5, θ1, θ2 ). In
this system of coordinates the configurations we are interested in are described by functions
of the type r = r(t) , ρ = ρ(t) and φ = φ(t) , where t ≡ x0. Moreover, we will assume
that the only non-vanishing components of H are those of P [C(3)], i.e. Hx3x4x5 ≡ H345 and
Hx0θ1θ2 ≡ H0∗. As discussed in ref. [15], the scalar field a is an auxiliary field which, by fixing
its gauge symmetry, can be eliminated from the action at the expense of loosing manifest
covariance. In this paper we will work in the gauge a = x0. In this gauge the only non-zero
component of H˜ is:
H˜θ1θ2 = f
7/6 h−4/3 r2ρ2
√
gˆ(2) H345 , (3.5)
where gˆ(2) is the determinant of the metric of the two-sphere. By using (3.5) one can easily
obtain LDBI for our configurations. Indeed, after a short calculation one gets:
LDBI = −R3ρ2
√
gˆ(2) λ1
√
r−2 f−1 − r−2r˙2 − ρ˙
2
1− ρ2 − (1− ρ
2) φ˙2 , (3.6)
3
where the dot denotes time derivative and λ1 is defined as:
λ1 ≡
√
h f−1 + (H345)
2 h−1 . (3.7)
It is also very easy to prove that the remaining terms of the action are:
LHH˜ + LWZ =
1
2
F345 F0∗ − F345 P [C(3)]0∗ +
+P [C(6)]0345∗ +
1
2
P [C(3)]345 P [C
(3)]0∗ , (3.8)
with F0∗ ≡ Fx0θ1θ2 and similarly for the pullbacks of C(6) and C(3). From eqs. (2.5) and
(2.8) it follows that:
P [C(6)]0345∗ =
1
2
R3ρ3 sinϕh f−1
√
gˆ(2) φ˙ ,
P [C(3)]345 = tanϕh f
−1 ,
P [C(3)]0∗ = −R3ρ3 cosϕ
√
gˆ(2) φ˙ . (3.9)
By using eq. (3.9) it is straightforward to demonstrate that the sum of the last two terms
in LHH˜ + LWZ vanishes and, thus, we can write:
LHH˜ + LWZ = R3ρ3 F345 cosϕ
√
gˆ(2) φ˙ +
1
2
F345 F0∗ . (3.10)
Let us assume that F0∗ =
√
gˆ(2) f0∗ with f0∗ independent of the angles of the S
2. With this
ansatz for the electric component of F , the action can be written as:
S =
∫
dt dx3 dx4 dx5 L , (3.11)
with the lagrangian density L given by:
L = 4πR3 TM5
[
− ρ2 λ1
√
r−2 f−1 − r−2r˙2 − ρ˙
2
1− ρ2 − (1− ρ
2) φ˙2 +
+ λ2 ρ
3φ˙ +
1
2R3
F345 f0∗
]
. (3.12)
In eq. (3.12) we have defined λ2 as:
λ2 ≡ F345 cosϕ . (3.13)
As in ref. [4], it is interesting to characterize the spreading of the M5-brane in the x3x4x5
directions by means of the flux of the worldvolume gauge field F . We shall parametrize this
flux as follows: ∫
dx3 dx4 dx5 F =
2π
TM2
N ′ , (3.14)
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where TM2 = 1/(2π)
2 l3p in the tension of the M2-brane. Notice that, when the coordinates
x3x4x5 are compact, the condition (3.14) is just the M-theory flux quantization condition
found in ref. [16], with the flux number N ′ being an integer for topological reasons.
In order to perform a canonical hamiltonian analysis of this system, let us introduce the
density of momenta:
Pr = ∂L
∂r˙
≡ 4πR3 TM5 λ1 πr ,
Pρ = ∂L
∂ρ˙
≡ 4πR3 TM5 λ1 πρ ,
Pφ = ∂L
∂φ˙
≡ 4πR3 TM5 λ1 πφ , (3.15)
where we have defined the reduced momenta πr, πρ and πφ. From the explicit value of L
(eq. (3.12)), we get:
πr =
ρ2
r2
r˙√
r−2 f−1 − r−2r˙2 − ρ˙2
1−ρ2
− (1− ρ2) φ˙2
,
πρ =
ρ2
1− ρ2
ρ˙√
r−2 f−1 − r−2r˙2 − ρ˙2
1−ρ2
− (1− ρ2) φ˙2
,
πφ = (1− ρ2)ρ2 φ˙√
r−2 f−1 − r−2r˙2 − ρ˙2
1−ρ2
− (1− ρ2) φ˙2
+ Λ ρ3 , (3.16)
where we have introduced the quantity Λ ≡ λ2/λ1. The hamiltonian density of the system
is:
H = r˙Pr + ρ˙Pρ + φ˙Pφ + F0∗ ∂L
∂F0∗
− L . (3.17)
After a short calculation one can prove that H is given by:
H = 4πR3 TM5 λ1 r−1 f− 12
[
r2 π2r + ρ
4 + (1− ρ2) π2ρ +
(
πφ − Λρ3
)2
1− ρ2
] 1
2
. (3.18)
4 Giant graviton configurations
By inspecting the line element displayed in eq. (2.4) one easily concludes that the coordinate
ρ plays the role of the size of the system on the S2 sphere. We are interested in finding
configurations of fixed size, i.e. those solutions of the equations of motion with constant ρ.
By comparing the hamiltonian density written in (3.18) with the one studied in ref. [4], it is
not difficult to realize that these fixed size solutions exist if the quantity Λ takes the value
Λ = 1. Indeed, if this condition holds, the hamiltonian density H can be put as:
H = 4πR3 TM5 λ1 r−1 f− 12
[
π2φ + r
2 π2r + (1− ρ2) π2ρ +
(
πφρ− ρ2
)2
1− ρ2
] 1
2
, (4.1)
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and, as we will verify soon, one can easily find constant ρ solutions of the equations of motion
for the hamiltonian (4.1). Moreover, by using the value of P [C(3)]345 given in eq. (3.9), one
can write λ1 as:
λ21 = cos
2 ϕF 2345 + f
−1
(
F345 sinϕ − 1
cosϕ
)2
. (4.2)
Taking into account the definition of λ2 (eq. (3.13)), it follows that the condition Λ = 1 (or
λ1 = λ2) is equivalent to have the following constant value of the worldvolume gauge field:
F345 =
1
sinϕ cosϕ
= 2 csc(2ϕ) . (4.3)
It follows from eq. (3.16) that for a configuration with ρ˙ = 0 the momentum πρ necessarily
vanishes and, in particular, one must require that π˙ρ = 0. Then, the hamiltonian equations
of motion imply that ∂H/∂ρ must be zero, which happens if the last term inside the square
root of the right-hand side of eq. (4.1) vanishes, i.e. when πφρ − ρ2 = 0. This occurs either
when ρ = 0 or else when the angular momentum πφ is:
πφ = ρ . (4.4)
In order to clarify the nature of these solutions, let us invert the relation between πφ and φ˙
(eq. (3.16)). After a simple calculation one gets:
φ˙ =
πφ − ρ3
1− ρ2
[
r−2(f−1 − r˙2 ) − ρ˙2
1−ρ2
] 1
2
[
π2φ +
(piφρ− ρ2 )
2
1−ρ2
] 1
2
. (4.5)
By taking ρ˙ = πφρ − ρ2 = 0 on the right-hand side of eq. (4.5), one finds the following
relation between φ˙ and r˙ :
f [ r2 φ˙2 + r˙2 ] = 1 . (4.6)
Remarkably, eq. (4.6) is the condition satisfied by a particle which moves in the (r, φ) plane
at ρ = 0 along a null trajectory (i.e. with ds2 = 0) in the metric (2.1). Therefore, our brane
probe configurations behave as a massless particle: the so-called giant graviton. The point
ρ = 0 can be interpreted as the “center of mass” of the expanded brane. Actually, if one
defines the velocity vector v as v = (vr, vφ) ≡ f 12 (r˙ , rφ˙), eq. (4.6) is equivalent to the
condition (vr)2 + (vφ)2 = 1 and, thus, the center of mass of the giant graviton moves at
the speed of light. On the other hand, the angular momentum density Pφ for the πφ = ρ
solution can be obtained from eq. (3.15), namely:
Pφ = TM2
2π
F345N ρ . (4.7)
Moreover, by integrating the densities Pφ and Pr along the x3x4x5 directions, one gets the
values of the momenta pφ and pr:
pφ =
∫
dx3 dx4 dx5Pφ , pr =
∫
dx3 dx4 dx5 Pr . (4.8)
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By using the value of the momentum density Pφ displayed in eq. (4.7), together with the
flux quantization condition (3.14), one gets the following value of pφ:
pφ = N N
′ ρ , (4.9)
which implies that the size ρ of the wrapped brane increases with its angular momentum pφ.
As 0 ≤ ρ ≤ 1, the momentum pφ has a maximum given by pmaxφ = N N ′. This maximum is
reached when ρ = 1 and its existence is a manifestation of the stringy exclusion principle.
In order to analyze the energy of the giant graviton solution, let GMN be the metric
elements of eqs. (2.1) and (2.4) at the point ρ = 0. Then, it is straightforward to verify that
the hamiltonian HGG of the giant graviton configurations is:
HGG =
√
−Gtt
[
p2φ
Gφφ +
p2r
Grr
] 1
2
, (4.10)
which is exactly the one corresponding to a massless particle which moves in the (r, φ) plane
under the action of the metric GMN . By substituting in eq. (4.10) the explicit values of the
GMN ’s, one can write HGG as:
HGG = R
−
3
2
[
r3 p2r + r p
2
φ
] 1
2
. (4.11)
By using the conservation of energy, one can integrate the equations of motion and get the
functions r(t) and φ(t). It turns out that the corresponding equations coincide with one of
the cases studied in ref. [4]. Therefore, we simply write the results of this integration and
refer to [4] for the details of the calculation. One gets:
r =
r∗
1 + r∗
4R3
(t − t∗)2 ,
tan
[φ − φ∗
2
]
=
1
2R
(r∗
R
) 1
2 (t − t∗) , (4.12)
where r∗, φ∗ and t∗ are constants. Notice that r ≤ r∗ and that r → 0 as t → ∞, which
means that the giant graviton always falls asymptotically to the center of the potential.
It is also interesting to study the volume occupied by the M5-brane probe along the
x3x4x5 directions. By plugging the value (4.3) of the worldvolume gauge field into the flux
quantization condition (3.14), one gets that this volume is:
∫
dx3 dx4 dx5 =
πN ′
TM2
sin(2ϕ) . (4.13)
When ϕ → 0, the M2-brane component of the background bound state disappears and we
are left with a M5-brane background. For fixed N ′, it follows from eq. (4.13) that the
three directions of the M5-brane probe which are parallel to the background collapse and,
therefore, the M5-brane probe is effectively converted into a M2-brane, in agreement with
the results of ref. [1].
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The gauge field F of the PST action satisfies a generalized self-duality condition which
relates its electric and magnetic components. In order to get this self-duality constraint one
must use both the equations of motion and the symmetries of the PST action [15]. In our
case, this condition reduces to:
∂L
∂F345
= 0 . (4.14)
Indeed, after using the explicit expression of L (eq. (3.12)), and solving eq. (4.14) for f0∗,
one gets:
f0∗ = 2R
3
[
ρ2
H345
λ1 h
√
r−2 f−1 − r−2r˙2 − ρ˙
2
1− ρ2 − (1− ρ
2) φ˙2 − cosϕ ρ3 φ˙
]
. (4.15)
By substituting on the right-hand side of eq. (4.15) the values corresponding to our giant
graviton configurations, one gets a vanishing result, i.e.:
f0∗|GG = 0 . (4.16)
Thus, our expanded graviton solutions have zero electric field on the M5-brane worldvolume.
5 Supersymmetry
Let us now examine the supersymmetry of our configurations. First of all, we consider the
supersymmetry preserved by the background. As the solution of D=11 supergravity we are
dealing with is purely bosonic, it is only invariant under those supersymmetry transforma-
tions which do no change the gravitino field ψM . This field transforms as:
δψM = DM ǫ +
1
288
(
Γ N1···N4M − 8δN1M Γ N2···N4
)
ǫ F
(4)
N1···N4 . (5.1)
The spinors ǫ for which the right-hand side of eq. (5.1) vanish are the Killing spinors of the
background. It is not difficult to find them in our case. Actually, if we define the matrix
Υ = Γφ Γ∗ with Γ∗ ≡ Γθ1θ2 , they can be parametrized as follows:
ǫ = e
α
2
Γ
x3x4x5 e−
β
2
Υ ǫˆ , (5.2)
where α and β are:
sinα = f−
1
2 h
1
2 sinϕ , cosα = h
1
2 cosϕ ,
sin β = ρ , cos β =
√
1− ρ2 , (5.3)
and ǫˆ is independent of ρ and satisfies:
Γx0···x5 ǫˆ = ǫˆ . (5.4)
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By working out the condition δψM = 0 one can determine ǫˆ completely. We will not
reproduce this calculation here since the representation (5.2) is enough for our purposes. Let
us however mention that that it follows from this analysis that the (M2,M5) background is
1/2 supersymmetric.
The number of supersymmetries preserved by the M5-brane probe is the number inde-
pendent solutions of the equation Γκǫ = ǫ, where ǫ is one of the Killing spinors (5.2) and Γκ
is the κ-symmetry matrix of the PST formalism [15, 17]. In order to write the expression of
this matrix, let us define the following quantities:
νp ≡ ∂pa√−(∂a)2 , t
m ≡ 1
8
ǫmn1n2p1p2q H˜n1n2 H˜p1p2 νq . (5.5)
Then, the κ-symmetry matrix is:
Γκ = − νmγ
m√
−det(g + H˜)
[
γnt
n +
√−g
2
γnp H˜np +
1
5!
γi1···i5 ǫ
i1···i5nνn
]
. (5.6)
In eq. (5.6) γi1i2··· are antisymmetrized products of the worldvolume Dirac matrices
γi = ∂iX
M E
M
M ΓM . In our case the vector t
m is zero and the only non-zero component
of νm is: ν0 =
√−Gtt. Using these facts, after some calculation, one can represent Γκ as:
Γκ =
1√
−Gtt − Gφφφ˙2 − Grrr˙2
×
×
[√
−Gtt Γx0 + φ˙
√
Gφφ Γφ + r˙
√
Grr Γr
]
Γ∗ e
−η Γ
x3x4x5 , (5.7)
with η given by:
sin η =
f−
1
2 h
1
2
λ1
, cos η =
H345 h
−
1
2
λ1
. (5.8)
By using eqs. (5.7) and (5.2), the equation Γκǫ = ǫ takes the form:
1√
−Gtt − Gφφφ˙2 − Grrr˙2
[√
−Gtt Γx0 + φ˙
√
Gφφ Γφ + r˙
√
Grr Γr
]
Γ∗ e
−
β
2
Υǫˆ =
= e
(α−η) Γ
x3x4x5 e−
β
2
Υǫˆ . (5.9)
Let us now evaluate eq. (5.9) for our solution. First of all, one can verify that, when the
worldvolume gauge field F345 takes the value (4.3), the angles α and η are equal and, thus,
the dependence on Γx3x4x5 of the right-hand side of (5.9) disappears. Moreover, using the
condition (4.6), and performing some simple manipulations, one can convert eq. (5.9) into:
[
f−
1
4 eβΥ Γx0φ − φ˙ r f 14
√
1− ρ2 + r˙f 14 eβΥ Γrφ
]
ǫˆ = ρ r f
1
4 φ˙Υ ǫˆ . (5.10)
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If, in particular, we take ρ = 0 in eq. (5.10), one arrives at:
[
f−
1
4 Γx0φ − φ˙ r f 14 + r˙f 14Γrφ
]
ǫˆ = 0 . (5.11)
Remarkably, if eq. (5.11) holds, then eq. (5.10) is satisfied for an arbitrary value of ρ. Thus,
eq. (5.11) is equivalent to the κ-symmetry condition Γκǫ = ǫ. In order to interpret (5.11),
let us define the matrix Γv ≡ vr Γr + vφ Γφ, where vr and vφ are the components of the
center of mass velocity vector v defined above. This matrix is such that ( Γv )
2 = 1, and
one can prove that eq. (5.11) can be written as:
Γx0 Γv ǫˆ = ǫˆ . (5.12)
Taking into account the relation (5.2) between ǫˆ and ǫ, and using the fact that Γx0 Γv
commutes with Γx3x4x5 , one can recast eq. (5.12) as:
Γx0 Γv ǫ |
ρ=0
= ǫ |
ρ=0
, (5.13)
which is the supersymmetry projection induced by a massless particle moving in the direc-
tion of v at ρ = 0. Notice that, however, the background projector Γx0···x5 does not commute
with Γx0 Γv and, therefore, eq. (5.4) and (5.12) cannot be imposed at the same time. Thus,
the M5-brane probe breaks completely the supersymmetry of the background. The inter-
esting point in this result is that this supersymmetry breaking is just identical to the one
corresponding to a massless particle, which constitutes a confirmation of our interpretation
of the giant graviton configurations.
6 Summary and conclusions
In this paper we have found giant graviton configurations of an M5-brane probe in the D=11
supergravity background created by a stack of (M2,M5) bound states. We have solved the
probe equations of motion and we have checked that the corresponding solution behaves
as an expanded massless particle propagating in the (M2,M5) background. We have also
checked that the probe breaks the supersymmetry of the background exactly in the same
way as a massless particle moving along the trajectory of the center of mass of the probe.
Our results generalize those of refs. [1]-[4] and, hopefully, could be useful to shed light on
the nature of the blown up graviton systems.
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